Increased expression of ryanodine receptor type-2 during atrial fibrillation by miR-106-25 cluster independent mechanism.
Atrial fibrillation (AF), the most frequently encountered cardiac arrhythmia in the clinical setting and the foremost cause of stroke, results from a progressive decrease in atrial refractoriness. In addition, defective calcium signaling has been shown to play a central role in AF pathogenesis. Recently it was shown that the miR-106b-25 cluster is suppressed in patients with AF, which increased ryanodine receptor 2 (RyR2) expression. Expression of the miR-106b-25 cluster and RyR2 protein were determined in our institutional series of patients with AF. Hemodynamic properties, RyR2 binding, suppression of ATP2A2 (encoding ATPase sarcoplasmic/endoplasmic reticulum Ca2 + transporting 2) were also determined. We found that all patients had elevated RyR2 protein expression; however, a cohort of patients with AF had high miR-93, miR-106b, and miR-25 expression. There was no difference in hemodynamic properties, RyR2 binding, or suppression of ATP2A2 in either cohort of patients with AF when compared to patients with normal sinus rhythm (NSR). Immunoblot assay showed hyperactive Akt, S6K, and S6 kinases in patients with AF as compared to patients with NSR. Protein kinase C activation, as measured by PKC phosphorylation, was also hyperactive in patients with AF. Cumulatively, our findings show that RyR2 expression is regulated by multiple mechanisms including the miR-106b-25, and that PKC activation might provide novel clues to increased intracellular calcium levels during AF pathogenesis.